HIGH-ENERGY SOLAR PHYSICS WITH
GLAST

THE HIGH-ENERGY SOLAR EXPERIMENT
VACUUM DURING SOLAR CYCLE 24

SUMMARY OF GAMMA-RAY OBSERVATIONS
>10 MeV

OUTSTANDING QUESTIONS THAT
GLAST CAN ADDRESS

RHESSI OBSERVATIONS OF THE 2002 JULY 23
FLARE



STATISTICS OF HIGH-ENERGY GAMMA-RAY FLARES

24 flares observed >10 MeV in over a solar cycle by the SMM
spectrometer (~150 cm?). /990 = |9

18 of these flares were X-class X-ray flares and 6 were M-Class
(1/10 soft X-ray flux of X-class).

Evidence for beaming of high-energy radiation comes from
distribution of high-energy flares on the Sun and from hardening
of spectra for flares near the limb (suggests a pancake
distribution of radiation).

There were 88 X-class flares:
Full sample >10 MeV No >10 MeV

% observed at
heliocentric angles >60° 42 + 8 1+23 31+8
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Neutron and yray
Production in
Solar Flares

corona
e, p 3He, o, C, N,O, ...

chromospherg

-

reaction

products
electrons: X- and y-ray bremsstrahlung
ions: radioactive nuclei — e* — y514

n — v (decay, e* bremsstrahlung)
excited nuclei — y-ray line radiation
escape to space

ons — 4
NeUToNS = 2.223 MeV capture line
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COMPARISON OF GLAST/GBM' AND SMM/GRS’

Energy SMM GBM SMM GBM
MeV P.P. Area, cm” | P.P. Area, cm” | FWHM, keV | FWHM, keV
0.34 160 140 30 70
0.51 148 140 40 85
1.37 85 120 75 120
2.22 61 100 100 170
4.44 38 80 160 240
6.12 31 70 195 300

“Two 12.7 cm Dia. x 12.7 cm Bismuth Germanate (BGO) detectors
" Seven 7.6 cm Dia. X 7.6 cm Nal detectors within AC shield
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